Regulation of transcription of the murine gamma-glutamyl hydrolase gene. Delineation of core promoter A and the role of LYF-1, E2F and ETS-1 in determining tumor-specific expression.
Our earlier studies (Gene 268 (2001) 183) showed that transcription of the mouse gamma-glutamyl hydrolase (gamma GH) gene is under the control of two separate promoters widely distributed within the genome. We now report on further studies examining the functional characteristics of the more efficient promoter (promoter A) which is contiguous with an exon 1 (exon A1a) alternate within the main body of the gene. Functional deletion analysis of promoter A in pGL3 transfected in NIH3T3 cells defined a 189 bp region of sequence 26 bp upstream of exon A1a as mediating core promoter transcriptional activity. Further functional deletion analysis and site-directed mutagenesis attributed the activity of this core region to the presence of five SP1 sites within the most upstream 130 bp of sequence and the presence of three cis-active elements, Ets-1, Lyf-1 and E2F in the remaining downstream 59 bp of sequence. Electrophoretic gel-mobility shift assays showed that differences in the binding of trans-acting factors to these three elements accounts for the tumor-specific expression of this gene. Finally, analysis by fluorescent in situ hybridization revealed that promoter A and the main body of the mouse gamma GH gene are located between A3 and A5 on chromosome 4. This is an interesting finding in light of our earlier results which located promoter B and two associated alternates of exon 1 of this gene on chromosome 17.